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NASA EARTH EXCHANGE (NEX) 
 

NEX is a virtual collaborative designed to engage and enable the 

Earth science community in discovery and decision-making by 

combining observations, supercomputing and social networking. 



• Earth science at NASA is a community effort  
     (over 422 institutions around the world published 5 or more papers (2000-2012) using MODIS data alone) 

 

• 100s of investigators spend on average 60-80% of their time dealing with 

data. (finding, ordering, waiting, downloading, pre-processing..)  

 

• Moving data sets that are getting larger each year over WAN is getting 

expensive & time-consuming. 

 

• Sharing knowledge (codes, intermediate results, workflows) is difficult. 

Repeated low level IT efforts waste time and resources. 

 

• No mechanisms exist allowing transparency and repeatability. 

 

  

Need for an Earth Science Collaborative 



9PB of on-line storage 

50PB of tape storage 

512 CPUs readily accessible, 180,000 total 

C
e
n

tr
a

li
z
e

d
 

D
a
ta

 R
e

p
o

s
it

o
ry

  
  

  
  
  
C

O
M

P
U

T
IN

G
  

  
  
  
  
  
 C

O
L

L
A

B
O

R
A

T
IO

N
 

 (
o

v
e

r 
4

0
0

 T
B

 o
f 
d

a
ta

) 
  

  
  

 (
9
P

B
, 
1

8
0

,0
0

0
 c

o
re

s
) 

  
  

  
  

  
  

  
 (

o
v
e

r 
2
5

0
 m

e
m

b
e
rs

) 

ARC 

NEX Implementation 



Access to ready-to-use data 

Available data: Landsat, MODIS, AVHRR, 

CERES,TRMM, GRACE 

CMIP5, NCEP 



Access to models/analysis tools 

Climate, Weather, Hydrology, Ecology 



Knowledge capture 
Access to workflows to build upon 



Network 



Prototype 

Smaller platform 

for prototyping 

and development 

efforts 

Two 48 core 

clusters 

200TB storage in 

each 

VCT 

Landsat time series stack 

(LTSS) Annual disturbance map 

Mapping changes over time in a single Landsat scene 



Scale it up 

From a single scene to global (9000 in 3 hours) 

Deployment on NASA’s  

supercomputing resources 

WorldView-2, 50cm, 8 bands (NGA) 



NEX Visualization 
 

14x11 feet display directly coupled to the supercomputer 



Dec. 2009 

March 2010 

June 2010 

Sept. 2010 Oct. 2010 Nov. 2010 

Jan. 2010 

April 2010 

July 2010 

Feb. 2010 

May 2010 

August 2010 

MODISizing the Landsat 

Monthly Landsat composites, processed 75000 scenes,  WELD, SDSU 



Adapted MODIS algorithm for Landsat 

 

Key product for Carbon Monitoring 

system Biomass product 

 

USGS transitioning the product to 

be operational with LDCM 

 

Algorithm/data available for NEX users 

            Prototyping 

                             Monthly Leaf Area Index at 30m resolution 

 

1984 to present 



   Climate Assessment and Adaptation Research Facility 
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 Promoting consistency, repeatability,  

and transparency in global change science 

 



 
     TRMM                         MODIS 

 

     Drought Monitoring 
          Anomaly detection/Workflows 

Samanta et al., 2010; Xu et al., 2011, Geophysical Research Letters. 

Satellite analysis of Amazon droughts     

(2005, 2010) 



     Global Drought Monitoring, 2012 

TRMM Precipitation Anomaly, 2012 





Summary 

 

Lowers the barrier of entry (co-locating data, model 
codes, and compute resources). 

 

Allows knowledge sharing (through workflows and 
virtual machines). 

 

Provides a framework for transparency, 
reproducible/verifiable results. 

 

Platform for prototyping or extending applications. 

 

 

 


